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Figure 2 
A. 

[ATGAAAAAAACACTATCATTAAAAAATGACTTTAAAGAAATTAAGACTGATGAATTAG 
AGATTATCATTGGCGGA (AGCGGAAGCCTATCAACATTTTTCCGGCTGTTTAACAGAAG 
TTTTACACAAGCTTTGGGAAAA) ] TAA 



B. 

AGCGGAAGCCTATCAACATTTTTCCGGCTGTTTAACAGAAGTTTTACACAAGCTTTGGG 
AAAA 

C. 

[ATGAATGAAGCCTTAATGATACTTTCAAATGGTTTATTAACTTATCTAACCGTTCTAT 
TTCTCTTGTTTCTATTTTCTAAGGTAAGTAATGTCACTTTATCGAAAAAGGAATTAACT 
CTTTTTTCGATAAGCAATTTTCTGATAATGATTGCTGTTACGATGGTGAACGTAAACCT 
GTTTTATCCTGCAGAGCCTCTTTATTTTATAGCTTTATCAATTTATCTTAATAGACAGA 
ATAGTCTTTCTCTAAATATATTTTATGGTCTGCTGCCTGTTGCCAGTTCTGACTTGTTT 
AGGCGGGCAATCATATTCTTTATCTTGGATGGAACTCAAGGAATTGTAATGGGCAGTAG 
CATTATAACCACCTATATGATCGAGTTTGCAGGAATAGCGCTAAGTTACCTCTTTCTCA 
GTGTGTTCAATGTTGATATTGGTCGACTTAAAGATAGTTTGACCAAGATGAAGGTCAAA 
AAACGCTTGATTCCAATGAATATTACTATGCTTCTATACTACCTTTTAATACAGGTATT 
GTATGTTATAGAGAGTTATAATGTGATACCGACTTTAAAATTTCGTAAATTTGTCGTTA 
TTGTCTATCTTATTTTATTTTTGATTCTGATCTCATTTTTAAGCCAATATACCAAACAA 
AAGGTTCAAAATGAGATAATGGCACAAAAGGAAGCTCAGATTCGAAATATCACCCAGTA 
TAGTCAGCAAATAGAATCTCTTTACAAGGATATTCGAAGTTTCCGCCATGATTATCTGA 
ATATTTTAACTAGCCTCAGATTAGGCATTGAAAATAAAGATTTAGCTAGTATTGAAAAG 
ATTTACCATCAAATCTTAGAAAAAACAGGACATCAATTGCAGGATACCCGTTATAATAT 
CGGGCATCTAGCTAATATTCAAAACGATGCTGTCAAGGGTATCTTGTCAGCAAAAATCT 
TAGAAGCTCAGAATAAAAAGATTGCTGTCAATGTAGAAGTCTCAAGTAAAATACAACTG 
CCTGAGATGGAGTTGCTTGATTTCATTACCATACTTTCTATCTTGTGTGATAATGCCAT 
TGAGGCTGCTTTCGAATCATTAAATCCTGAAATTCAGTTAGCCTTTTTTAAGAAAAATG 
GCAGTATAGTCTTTATCATTCAGAATTCCACCAAAGAAAAACAAATAGATGTGAGTAAA 
ATTTTTAAAGAAAACTATTCCACTAAAGGCTCCAATCGCGGTATTGGTTTAGCAAAGGT 
GAATCATATTCTTGAACATTATCCCAAAACCAGTTTACAAAGAAGCAATCATCATCATT 
TATTCAAGCAACTCCTAATAATAAAA] TAG 

D. 

[ATGATTTCTATTTTTGTATTGGAAGATGATTTTTTACAACAAGGACGTCTTGAAACCA 
CCATTGCAGCTATCATGAAAGAAAAAAATTGGTCTTATAAAGAATTGACTATTTTTGGA 
AAACCACAACAACTTATTGACGCTATCCCTGAAAAGGGCAATCACCAGATTTTCTTTTT 
GGATATTGAAATCAAAAAAGAGGAAAAGAAAGGACTGGAAGTAGCCAATCAGATTAGAC 
AGCATAATCCTAGTGCAGTTATTGTCTTTGTCACGACACATTCTGAGTTTATGCCCCTC 
ACTTTTCAGTATCAGGTATCTGCTTTGGATTTTATTGATAAATCTTTGAATCCTGAGGA 
GTTCTCCCACCGCATTGAATCAGCGCTGTATTATGCTATGGAAAACAGCCAGAAGAATG 
GTCAATCAGAGGAACTTTTTATTTTCCATTCATCTGAAACTCAGTTTCAGGTCCCTTTT 
GCTGAGATTCTGTATTTTGAAACATCTTCAACAGCCCATAAGCTCTGCCTTTATACTTA 
TGATGAACGGATTGAATTCTACGGCAGTATGACTGACATTGTTAAAATGGATAAGAGAC 
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Figure 2 (cont'd) 



TTTTTCAGTGCCATCGCTCTTTTATTGTCAATCCTGCCAATATTACCCGTATTGATCGG 
AAAAAACGCTTGGCCTATTTTCGAAATAATAAGTCTTGTCTTATTTCACGAACTAAGTT 
AACAAAACTGAGAGCTGTGATTGCTGATCAAAGGAGAGCAAAA] TGA 



Atty's Docket No. 1889-00401 
pplicants: Dennis CVITKOVITCH, et al. 
tie: Signal Peptides, Nucleic Acid Molecul Methods for 
reatment of Caries & /#$3>,£>n 
Sheet 4 of 19 



Figure 3 



A. 

MKKTLSLKNDFKE I KTDELE III GGSGSLSTFFRLFNRS FTQALGK 
B. 

-MNEALMI LSNGLLTY-LTVLFLLFLF S KVSNVTLS KKELTLF^_ISNFJj I MI AVTMVNVNL 
F YPAEPLYF I ALS I YLNRQNSLSLNI F YGLLPVAS SDLFRRAI I FF I LDGTQGI VMGSS 
I ITTYMIEFAGIALSYLFLSVFNVDIGRLKDSLTKMKVKKRLI PMNITMLLYYLLIQVL 
YVI ES YNVI PTLKFRKFWI VYLI LFL I LI S FLSQYTKQKVQNE IMAQKEAQ I RNI TQY 
S QQ I ES L YKD IRS FRHD YLN I LTS LRLG I ENKDLAS I EKI YHQ I LEKTGHQLQDTRYNI 
GHLANIQNDAVKGILSAKILEAQNKKIAVNVEVSSKIQLPEMELLDFITILSILCDNAI 
EAAFESIJSrPEIQIAFFKKNGSIVFIIQNSTKEKQIDVSKIFKEMYSTKGSNRGIGLAKV 
NHILEHYPKTSLQTSNHHHLFKQLLI IK 



C. 

MISIFVLEDDFLQQGRLETTIAAIMKEKNWSYKELTIFGKPQQLIDAIPEKGNHQIFFL 
DI E I KKEEKKGLEVANQ I RQHNPSAVI VFVTTHSEFMPLTFQYQVSALDF IDKSLNPEE 
FSHRIESALYYAMENSQKNGQSEELFIFHSSETQFQVPFAEILYFETSSTAHKLCLYTY 
DERIEFYGSMTDIVKMDKRLFQCHRSFIWPANITRIDRKKRLAYFRNNKSCLISRTKL 
TKLRAVIADQRRAK 
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Figure 4 



A. 

BM71 CSP 1 MKKTPSLKNDFKEIKTDELEIIIGGSGSLSTFFRLFNRSFTQALGK 46 

GB14- CSP 1- -MKKTLSLKNDFKE I KTDELE 1 1 IGGSGSLSTFFRLFNRS FTQALGK 46 

H7 CSP 1 MKKTLSLKNDFKEIKTDELEIIIGGSGSLSTFFRLFNRSFTQALGK 46" 

JH1005 CSP 1 MKKTLSLKNDFKEIKTDELEIIIGGSGTLSTFFRLFNRSFTQA 43 
LT11 CSP 1 MKKTLSLKNDFKEIKTDELEI I IGGSGSLSTFFRLFNRS FTQALGK 46 

NG8 CSP 1 MKKTLSLKNDFKEIKTDELEI I IGGSGSLSTFFRLFNRS FTQALGK 46 

UAB159 CSP 1 MKKTLSLKNDFKEI KTDELE 1 1 IGGSGSLSTFFRLFNRS FTQALGK 46 
**** ********************** m *************** 

B. 

consensus: 1 MKKTLSLKNDFKEI KTDELE I I IGG SGSLSTFFRLFNRSFTQALGK 46 
predicted cleavage site: 



Figure 5 



SGSLSTFFRLFNRSFTQALGK 
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Figure 6 



Genetic Transformation in S. mutans Biofilms 
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Figure 7 




Peptide added 
Number of 
Transformants/Recipients 



No peptide 
Number of 
Transformants/Recipients 



UAB15 



JH1005 2 



4.65 X 10" 



6.98 X 10 



-2 



1.78 X 10" 
0 



'The final concentration of SCSP used was 500 ng/ml. 

The strain contains a nonsense mutation in the comC gene encoding the CSP. 
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Figure 8 

ComC region 

ComC Primer Pair: F5-B5 



[F5] 23406-23424 5'- AGTTTTTTGTCTGGCTGCG -3^ 

19 nt forward primer 
pctG+C: 47.4 Tm: 50.5 

[B5] 24056-24037 5 - TCCACTAAAGGCTCCAATCG -3* 

20 nt backward primer 
pctG+C: 50.0 Tm: 51.9 

651 nt product for F5-B5 pair (23406-24056) 
Optimal annealing temp: 50.3 
pctG+C: 30.9 Tm: 71.5 



ComD region 



ComD Primer Pair: Fl-Bl 



[F 1 ] 392-4 15 5*- CGCTAAGTTACCTCTTTCTCAGTG -3' 
24 nt forward primer 
pctG+C: 45.8 Tm: 51.6 

[B 1 ] 683-663 5'- GCTTCCTTTTGTGCCATTATC -3* 
21 nt backward primer 
pctG+C: 42.9 Tm: 50.8 

292 nt product for Fl-Bl pair (392-683) 
Optimal annealing temp: 49.5 
pctG+C: 30.8 Tm: 70.2 

ComE region 

ComE Primer Pair: Fl-Bl 



[Fl] 145-165 5 ? - CCTGAAAAGGGCAATCACCAG -3' 

21 nt forward primer 
pctG+C: 52.4 Tm: 55.9 

[Bl] 606-585 5'- GCGATGGCACTGAAAAAGTCTC -3' 

22 nt backward primer 
pctG+C: 50.0 Tm: 55.4 



462 nt product for Fl-Bl pair (145-606) 
Optimal annealing temp: 53.6 
pctG+C: 38.3 Tm: 74.1 
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Figure 9 

Sequence Range: 1 to 2557 



10 20 30 40 50 

ACATTATGTGTCCTAAGGAAAATATTACTTTTTCAAGAAAATCCATGATT 
TGTAATACACAGGATTCCTTTTATAATGAAAAAGTTCTTTTAGGTACTAA 

<K K L F I W S K 



60 70 80 90 100 
TTTTCATAAAAAATAGTATACTAATTATAATCAAAAAAAGGAGATATAAA 
AAAAGTATTTTTTATCATATGATTAATATTAGTTTTTTTCCTCTATATTT 
<K MFFLISII ILFLLYL 
< 

110 120 130 140 150 

ATGAAAAAAACACTATCATTAAAAAATGACTTTAAAGAAATTAAGACTGA 
TACTTTTTTTGTGATAGTAATTTTTTACTGAAATTTCTTTAATTCTGACT 

ORF RF [ 2 ] ^ > 

<IFFVSDNFFSKLSILVS 



160 170 180 190 200 

TGAATTAGAGATTATCATTGGCGGAAGCGGAAGCCTATCAACATTTTTCC 
ACTTAATCTCTAATAGTAACCGCCTTCGCCTTCGGATAGTTGTAAAAAGG 

E." , L V E 1 I . : I ;"V I ' G G s : L S T ' F F> 

ORF RF [ 2 ] " > 

<S N S I I M 



210 220 230 240 250 

GGCTGTTTAACAGAAGTTTTACACAAGCTTTGGGAAAATAAGATAGGCTA 
CCGACAAATTGTCTTCAAAATGTGTTCGAAACCCTTTTATTCTATCCGAT 

R:\3Ix;' ;- : 'f,\ N . R : ^ T . Q ; ;A-;7li'lG 

ORF RF [2] * "" > 

260 270 280 290 300 

ACATTGGAATAAAACAAGGCTGGATTTATTATTCCAGCCTTTTTAAATGT 
TGTAACCTTATTTTGTTCCGACCTAAATAATAAGGTCGGAAAAATTTACA 

310 320 330 340 350 

AAAATAAAAATACAGGGTTAAATAATCAAGTGTGCTGTCGTGGATGAGAA 
TTTTATTTTTATGTCCCAATTTATTAGTTCACACGACAGCACCTACTCTT 

360 370 380 390 400 

GATAAAACTATCTCTTAGAGAATAGGCCTCCTCTATTTTATTATTAGGAG 
CTATTTTGATAGAGAATCTCTTATCCGGAGGAGATAAAATAATAATCCTC 

<k 7 i 7i i ■ l 

< ORF RF [ 

410 420 430 440 450 

TTGCTTGAATAAATGATGATGATTGCTTGTTTGTAAACTGGTTTTGGGAT 
AACGAACTTATTTACTACTACTAACGAACAAACATTTGACCAAAACCCTA 
<Q K F L H H H N S T Q L S T K P Y 



Atty's Docket No. 1889-00401 
Applicants: Dennis CVITKOVIJj^ et ai. 
Title: Signal Peptides, Nucleid^^P Molecules and Methods for 
Treatment of Caries O c ll%33 J L 
Sheet 10 of 19 



leid^^P 

Sheet 10 of 19 
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ORF RF[4] C 



= 3? 



460 470 480 490 500 

AATGTTCAAGAATATGATTCACCTTTGCTAAACCAATACCGCGATTGGAG 
TTACAAGTTCTTATACTAAGTGGAAACGATTTGGTTATGGCGCTAACCTC 

<H - E "L I" H- N -V- K A h - G - -I G- R - N- S 

< ORF RF[4] C . 

510 520 530 540 550 

CCTTTAGTGGAATAGTTTTCTTTAAAAATTTTACTCACATCTATTTGTTT 
GGAAATCACCTTATCAAAAGAAATTTTTAAAATGAGTGTAGATAAACAAA 

|<G -K" t ••• ; : S " : , Y. ;• N . E ' K / F \ ; \ I : " T^-r ^ J ■ - V I i'£;.Q . K 
< ~~ " "" ORF RF [4] C 

560 570 580 590 600 

TTCTTTGGTGGAATTCTGAATGATAAAGACTATACTGCCATTTTTCTTAA 
j^GAAACCACCTTAAGACTTACTATTTCTGM 

<EV K ;T .' " S V N * Q v I'- ;f T ^31C? - -K ^iK F 
< " " ORF RF[4] C 

610 620 630 640 650 

AAAAGGCTAACTGAATTTCAGGATTTAATGATTCGAAAGCAGCCTCAATG 
TTTTCCGATTGACTTAAAGTCCTAAATTACTAAGCTTTCGTCGGAGTTAC 

M> 



[<F v;A L ; .. Q ; -r ; : .;E; P L : ;. 3 v'.E^-.F • A .. : 7A:/ : E^^I 
< ' ORF RF [4] C 



660 670 680 690 700 
GCATTATCACACAAGATAGAAAGTATGGTAATGAAATCAAGCAACTCCAT 
CGTAATAGTGTGTTCTATCTTTCATACCATTACTTTAGTTCGTTGAGGTA 
ALSHKIESMVMKSSNSI> 
ORF RF[3] > 

i *a ^-N-v;J>^^^ 



< ORF RF[4] C_ 



710 720 730 740 750 

CTCAGGCAGTTGTATTTTACTTGAGACTTCTACATTGACAGCAATCTTTT 
GAGTCCGTCAACATAAAATGAACTCTGAAGATGTAACTGTCGTTAGAAAA 

SGSCILLETSTLTAIF> 
_ORF RF[3] > 

:E p l • q i k : : s ;s -^.v v : : :E''>yv : n y^yA :i; K ; K 



< 

< ORF RF [4] C 



760 770 780 790 800 

TATTCTGAGCTTCTAAGATTTTTGCTGACAAGATACCCTTGACAGCATCG 
ATAAGACTCGAAGATTCTAAAAACGACTGTTCTATGGGAACTGTCGTAGC 

L F> 



> 



<N Q ,A E L I ; K^; ^ 
< ORF RF [4] C 



810 820 830 840 850 
TTTTGAATATTAGCTAGATGGCCGATATTATAACGGGTATCCTGCAATTG 
AAAACTTATAATCGATCTACCGGCTATAATATTGCCCATAGGACGTTAAC 
<N Q I N A L H G - I N Y R .; T D Q L . Q 
< ORF RF[4] C~_ 
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Figure 9 (cont'd - 2) 



860 870 880 890 900 

ATGTCCTGTTTTTTCTAAGATTTGATGGTAAATCTTTTCAATACTAGCTA 
TACAGGACAAAAAAGATTCTAAACTACCATTTAGAAAAGTTATGATCGAT 
<H G T K E -L I Q . H " Y I K E I S A L 

< JORF RF [4J C 

910 920 930 940 950 

AATCTTTATTTTCAATGCCTAATCTGAGGCTAGTTAAAATATTCAGATAA 
TTAGAAATAAAAGTTACGGATTAGACTCCGATCAATTTTATAAGTCTATT 

<D V • K Nj ; : E G /, Ij . R ; L "Wf^r-^^^^^M.^ 
< ORF RF [4] C " " 

960 970 980 990 1000 

TCATGGCGGAAACTTCGAATATCCTTGTAAAGAGATTCTATTTGCTGACT 
AGTACCGCCTTTGAAGCTTATAGGAACATTTCTCTAAGATAAACGACTGA 
MAETSNILVKRFYLLT> 

> 

<D J H R F ;;ft S R : : I ,V P K >• Y L S E; I Q 0-.-/.S 

< ORF RF [4 ] C ^ 



1010 1020 1030 1040 1050 

ATACTGGGTGATATTTCGAATCTGAGCTTCCTTTTGTGCCATTATCTCAT 
TATGACCCACTATAAAGCTTAGACTCGAAGGAAAACACGGTAATAGAGTA 
ILGDISNLSFLLCHYLI> 

> 

<Y ;Q T I N ;R : Qx^A E K Q A M I E -N 
< ORF RF [4] C " " 

1060 1070 1080 1090 1100 

TTTGAACCTTTTGTTTGGTATATTGGCTTAAAAATGAGATCAGAATCAAA 
AAACTTGGAAAACAAAC CATATAAC CGAATTTTTACT CTAGTCTTAGTTT 
LNLLFGIL A> 

> 

V lK;^Q : Kj 1 T Y :. Q S ' L ' ; 'F^ -sV:^ 
< ORF RF [4] C 



1110 1120 1130 1140 1150 

AATAAAATAAGATAGACAATAACGACAAATTTACGAAATTTTAAAGTCGG 
TTATTTTATTCTATCTGTTATTGCTGTTTAAATGCTTTAAAATTTCAGCC 

< F. ^ \ : •/ • L* j'; • -Y *' V I / : V \: V'v / F ;f kY " ;-R ' ' ~\F K"^ Ij '/'t . .'"e> 
<_ ORF RF [4] C """" -— 

1160 1170 1180 1190 1200 

TATCACATTATAACTCTCTATAACATACAATACCTGTATTAAAAGGTAGT 
ATAGTGTAATATTGAGAGATATTGTATGTTATGGACATAATTTTCCATCA 

: <i : v Sn-'^y^'^. : e ;i : v y ; s l , v ; G : r ; l ; l y y- 

< ORF RF[4] C ' " ' 

1210 1220 1230 1240 1250 

ATAGAAGCATAGTAATATTCATTGGAATCAAGCGTTTTTTGACCTTCATC 
TATCTTCGTATCATTATAA.GTAACCTTAGTTCGCAAAAAACTGGAAGTAG 
<L L M T I N M P " I ;.L. R K~ K ; V K M. 
< ORF RF[4] C 



1260 1270 1280 1290 1300 

TTGGTCAAACTATCTTTAAGTCGACCAATATCAACATTGAACACACTGAG 



Figure 9 (cont'd - 3) 
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AACCAGTTTGATAGAAATTCAGCTGGTTATAGTTGTAACTTGTGTGACTC 
<K T L S D K L R G I D V N ' F V S L 
< ORF RF[4] C 



1310 1320 1330 1340 1350 

AAAGAGGTAACTTAGCGCTATTCCTGCAAACTCGATCATATAGGTGGTTA 

TTTCTCCATTGAATCGCGATAAGGACGTTTGAGCTAGTATATCCACCAAT 
<F L Y S L • A " I G A F E I M Y T . T I 
< ORF RF[4] C 



1360 1370 1380 1390 1400 

TAATGCTACTGC C CATTACAATTCCTTGAGTTCCATC CAAGATAAAGAAT 
ATTACGATGACGGGTAATGTTAAGGAACTCAAGGTAGGTTCTATTTCTTA 

;<i -7 s77. s- -Tfc- M 5 -vSJ; /7q : - q ; 7t7' ^jJd ''••x;_^i^;;f'' 7f 

: " " ^ ORF RF [4] C 

<L EKLEMWSLSY 



1410 1420 1430 1440 1450 

ATGATTGC C CGCCTAAACAAGTCAGAACTGGCAACAGGCAGCAGAC CATA 
TACTAACGGGCGGATTTGTTCAGTCTTGACCGTTGTCCGTCGTCTGGTAT 

:<i7' : :l7^ 'T'^-^^?^!^^^^^ 

< ORF RF[4] C 

<SQGGLCTLVPLLCCVM 



1460 1470 1480 1490 1500 

AAATATATTTAGAGAAAGACTATTCTGTCTATTAAGATAAATTGATAAAG 
TTTATATAAATCTCTTTCTGATAAGACAGATAATTCTATTTAACTATTTC 

<F- 7f 7 N L ; 7S L ;S ;N ?0 R N. ^h^Y ;-;i7''S : ; - L 7A 
: ORF RF [4] C 



1510 1520 1530 1540 1550 

CTATAAAATAAAGAGGCTCTGCAGGATAAAACAGGTTTACGTTCACCATC 
GATATTTTATTTCTCCGAGACGTCCTATTTTGTCCAAATGCAAGTGGTAG 

:<iJ7f""7y^;7 ^ J : ^ z ;? f' 7-l" \n"- v n 7 v 7 ^ 

ORF RF [4] C . 



1560 1570 1580 1590 1600 

GTAACAGCAATCATTATCAGAAAATTGCTTATCGAAAAAAGAGTTAATTC 
CATTGTCGTTAGTAATAGTCTTTTAACGAATAGCTTTTTTCTCAATTAAG 

<Ti" : V r 7-Aj7^ V s X7? ' ; #S;liVj.E 
< ~ " — — — QRF RF [4] ' C 



1610 1620 1630 1640 1650 

CTTTTTCGATAAAGTGACATTACTTACCTTAGAAAATAGAAACAAGAGAA 
GAAAAAGCTATTTCACTGTAATGAATGGAATCTTTTATCTTTGTTCTCTT 

<k 7k7 s 77l t77v" Ttr 7 s; v. : k7 s ; f ;7 l : f l 7i.;7 f 

ORF RF [4] C 



1660 1670 1680 1690 1700 

ATAGAACGGTTAGATAAGTTAATAAACCATTTGAAAGTATCATTAAGGCT 
TATCTTGCCAATCTATTCAATTATTTGGTAAACTTTCATAGTAATTCCGA 

<L V T L Y T L L G. N S L I M . L . A 
: ORF RF[4] C 



1710 1720 1730 1740 1750 
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TCATTCATTTTGCTCTCCTTTGATCAGCAATCACAGCTCTCAGTTTTGTT 
AGTAAGTAAAACGAGAGGAAACTAGTCGTTAGTGTCGAGAGTCAAAACAA 
<E N M 



<K A R R Q = I) A I r V A R L K T 

< ' " '_' ORF RF[5] „C , 



1760 1770 1780 1790 1800 

AACTTAGTTCGTGAAATAAGACAAGACTTATTATTTCGAAAATAGGCCAA 
TTGAATCAAGCACTTTATTCTGTTCTGAATAATAAAGCTTTTATCCGGTT 

<L , K ". T ^R^]& y.rl-;^ "t:7 n ^^Sj/^^-N N R > F / Y -f A 
< ORF RF [5] C " "' 



1810 1820 1830 1840 1850 

GCGTTTTTTCCGATCAATACGGGTAATATTGGCAGGATTGACAATAAAAG 
CGCAAAAAAGGCTAGTTATGCCCATTATAACCGTCCTAACTGTTATTTTC 

<R - K '■■K^-r}^d ^ . A^;P>; n . i f:;;; ; ;s 

< ORF RF [5] C " ' 



1860 1870 1880 1890 1900 

AGCGATGGCACTGAAAAAGTCTCTTATCCATTTTAACAATGTCAGTCATA 
TCGCTACCGTGACTTTTTCAGAGAATAGGTAAAATTGTTACAGTCAGTAT 
MALKKSL IHFNNVS H> 

: ORF RF[1] ; 

<R H C . ; Q " F L R S K : \-B^ M .sK , V < ■ I ^ ; D^; T M 
< ORF RF[5] C " " """" 

<V 



1910 1920 1930 1940 1950 
CTGCCGTAGAATTCAATCCGTTCATCATAAGTATAAAGGCAGAGCTTATG 
GACGGCATCTTAAGTTAGGCAAGTAGTATTCATATTTCCGTCTCGAATAC 
TAVEFNPFIIS IKAEL M> 
ORF RF[1] > 

cl^'^; ;: °''Y---;\;^? ; ■ E/;"j^I.-.^ ■ ^J^^'^^-j^^^.' '■ Y;;. / L . C ■ L ; • K : f H 

< " ORF RF[5] C 



<A TSNLGNMMLIFASS I 
< ORF RF[6] C 



1960 1970 1980 1990 2000 

GGCTGTTGAAGATGTTTCAAAATACAGAATCTCAGCAAAAGGGACCTGAA 
CCGACAACTTCTACAAAGTTTTATGTCTTAGAGTCGTTTTCCCTGGACTT 

G C> 
> 

<A;v? ' S v S: T E r ^'^^h% E A' ' ' F" }, P V • Q F 

< ORF RF C 5 ] C " ' ' ""' " 

<PQQLHKLICFRLLLSRF 
< ORF RF[6] C 



2010 2020 2030 2040 2050 

ACTGAGTTTCAGATGAATGGAAAATAAAAAGTTCCTCTGATTGACCATTC 
TGACTCAAAGTCTACTTACCTTTTATTTTTCAAGGAGACTAACTGGTAAG 
<Q T ; E ?S - S K F ii . .L: E E S Q . G N 

< __ORF RF [5] C ' 

<SLKLHIS FLFNRQNVMR 
< ORF RF[6] C 



Figure 9 (cont'd - 5) 
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2060 2070 2080 2090 2100 

TTCTGGCTGTTTTCCATAGCATAATACAGCGCTGATTCAATGCGGTGGGA 
AAGACCGACAAAAGGTATCGTATTATGTCGCGACTAAGTTACGCCACCCT 
<K Q S ;N, E M A Y Y L A S E I R H S 

<____ ORF RF[5] C 

_ _ <R - A- -T -K -W- -L- -M— - - - - 

< ORF RF[6] C 



2110 2120 2130 2140 2150 

GAACTCCTCAGGATTCAAAGATTTATCAATAAAATCCAAAGCAGATACCT 
CTTGAGGAGTCCTAAGTTTCTAAATAGTTATTTTAGGTTTCGTCTATGGA 

<F. - iT^-E^^ S ^'k^ i[.[A.<--'S : '- : ^ V : ^ Q 
^ ORF RF [5] C ' 



2160 2170 2180 2190 2200 

GATACTGAAAAGTGAGGGGCATAAACTCAGAATGTGTCGTGACAAAGACA 
CTATGACTTTTCACTCCCCGTATTTGAGTCTTACACAGCACTGTTTCTGT 

M C R D K D> 



ORF RF[5] C 



2210 2220 2230 2240 2250 

ATAACTGCACTAGGATTATGCTGTCTAATCTGATTGGCTACTTCCAGTCC 
TATTGACGTGATCCTAATACGACAGATTAGACTAACCGATGAAGGTCAGG 
NNCTRIMLSNLIGYFQS> 



<i v : a ; s > p ; n : q r i q n - a ^ v . e. l ; Q 

< -■ - - - ORF RF [5] C 



2260 2270 2280 2290 2300 

TTTCTTTTCCTCTTTTTTGATTTCAATATCCAAAAAGAAAATCTGGTGAT 
AAAGAAAAGGAGAAAAAACTAAAGTTATAGGTTTTTCTTTTAGACCACTA 
FLFLFFDFNIQKENLVI> 



<K K; : E ; E K; ^ K I E ^1 D : L , F F : I Q H -N 
: ORF RF[5] C 



2310 2320 2330 2340 2350 

TGCCCTTTTCAGGGATAGCGTCAATAAGTTGTTGTGGTTTTCCAAAAATA 
ACGGGAAAAGTCCCTATCGCAGTTATTCAACAACACCAAAAGGTTTTTAT 
ALFRDSVNKIiLWFSK N> 



<G, : K E P I A ,- D : . L _ Q : Q • P ^ K ;G T F' I 
""""" ORF RF[5] C 



2360 2370 2380 2390 2400 

GTCAATTCTTTATAAGACCAATTTTTTTCTTTCATGATAGCTGCAATGGT 
CAGTTAAGAAATATTCTGGTTAAAAAAAGAAAGTACTATCGACGTTACCA 
SQFFIRPI FFFHDSCNG> 



M I A A M V> 



<T L E K Y S W • N K E K M I A A I T 
< ORF RF[5] C ' 



2410 2420 2430 2440 2450 
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Figure 9 (cont'd - 6) 



GGTTTCAAGACGTCCTTGTTGTAAAAAATCATCTTCCAATACAAAAATAG 
CCAAAGTTCTGCAGGAACAACATTTTTTAGTAGAAGGTTATGTTTTTATC 
G F K T S L L> 



VSRRPCCKKSSSNTKI> 



<T. E L R G . Q Q L F D • D E L V F .1 S 

ORF RF[5] C 



2460 2470 2480 2490 2500 

AAATCATTATTTCTCCTTTAATCTTCTATTTAGGTTAGCTGATTAACACT 
TTTAGTAATAAAGAGGAAATTAGAAGATAAATCCAATCGACTAATTGTGA 
EIIISPLIFYLG> 



2510 2520 2530 2540 2550 

ATACACAGAAAAGGTATAAAACGATATCACTCAATAAAATCTACTAACTT 
TATGTGTCTTTTCCATATTTTGCTATAGTGAGTTATTTTAGATGATTGAA 

AATAACC 
TTATTGG 
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Figure 10 

A* 

ATGGAAGAAGATTTTGAAATTGTTTTTAATAAGGTTAA.GCCAATTGTATGGAAATTAAG 
CCGTTATTACTTTATTAAAATGTGGACTCGTGAAGATTGGCAACAAGAGGGAATGTTGA 
TTTTGCACCAATTATTAAGGGAACATCCAGAATTAGAAGAGGATGATACAAAATTGTAT 
ATCTATTTTAAGACACGTTTTTCTAATTACATTAAAGATGTTTTGCGTCAGCAAGAAAG 
- -TGAGAAAeGTGGTTTTAATAGAATGTCTTATGAAGAAGTCGGTGAGATTGAACACTGTT" " 

TGTCAAGTGGCGGTATGCAATTGGATGAATATATTTTATTTCGTGATAGTTTGCTTGCA 
■ TATAAACAAGGTCTGAGTACTGAAAAGCAAGAGCTGTTTGAGCGCTTGGTAGCAGGAGA 
GCACTTTTTGGGAAGGCAAAGTATGCTGAAAGATTTACGTAAAAAATTAAGTGATTTTA 
AGGAAAAA 

B. 

MEEDFE I VFNKVKP I VWKLSRYYF I KMWTREDWQQEGML I LHQLLREHPELEEDDTKL Y 
IYFKTRFSNYIKDVLRQQESQKRRFNRMSYEEVGEIEHCLSSGGMQLDEYILFRDSLLA 
YKQGLSTEKQELFERLVAGEHFLGRQSMLKDLRKKLSDFKEK 

C. 

GTAAATAAAACAGCCAGTTAAGATGGGACATTTATGTCCTGTTCTTAAAGTCTTTTTCG 
TTTTATAATAATTTTATTATAAAAGGAGGTCATCGTAATAGATGGAAGAAGATTTTGAA 
ATTGTTTTTAATAAGGTTAAGCCAATTGTATGGAAATTAAGCCGTTATTACTTTATTAA 
AATGTGGACTCGTGAAGATTGGCAACAAGAGGGAATGTTGATTTTGCACCAATTATTAA 
GGGAACATCCAGAATTAGAAGAGGATGATACAAAATTGTATATCTATTTTAAGACACGT 
TTTTCTAATTACATTAAAGATGTTTTGCGTCAGCAAGAAAGTCAGAAACGTCGTTTTAA 
TAGAATGTCTTATGAAGAAGTCGGTGAGATTGAACACTGTTTGTCAAGTGGCGGTATGC 
AATTGGATGAATATATTTTATTTCGTGATAGTTTGCTTGCATATAAACAAGGTCTGAGT 
ACTGAAAAGCAAGAGCTGTTTGAGCGCTTGGTAGCAGGAGAGCACTTTTTGGGAAGGCA 
AAGTATGCTGAAAGATTTACGTAAAAAATTAAGTGATTTTAAGGAAAAATAGTTAAAAA 
GGGAAAGAATGGAACATGTGATTGTACCATTCTTTTTGGTTGAAAATTAAGAAAAGTTA 
TTATAAATTATTGGTTTAACATGCCATATTA 



Atty's Docket No. 1889-00401 

•Applicants: Dennis CVITKOVITCH, et al. 
Title: Signal Peptides, Nucleic Acid Molecf^^Pid Methods for 
Treatment of Caries DiH 
Sheet 17 of 19 



Figure 1 1 
A. 

ATGAAACAAGTTATTTATGTTGTTTTAATCGTCATAGCCGTTAACATTCTCTTAGAGAT 
TATCAAAAGAGTAACAAAAAGGGGAGGGACAGTTTCGTCATCTAATCCTTTACCAGATG 
GGCAGTCTAAGTTGTTTTGGCGCAGACATTATAAGCTAGTACCTCAGATTGATACCAGA 
- GACTGTGGGCCGGCAGTGCTGGCATCTGTTGCAAAGCATTACGGATCTAATTACTCTAT ~ 
CGCTTATCTGCGGGAACTCTCAAAGACTAACAAGCAGGGAACAACAGCTCTTGGCATTG 
TTGAAGCTGCTAAAAAGTTAGGCTTTGAAACACGCTCTATCAAGGCGGATATGACGCTT 
TTTGATTATAATGATTTGACCTATCCTTTTATCGTCCATGTGATTAAAGGAAAACGTCT 
GCAGCATTATTATGTCGTCTATGGCAGCCAGAATAATCAGCTGATTATTGGAGATCCTG 
ATCCTTCAGTTAAGGTGACTAGGATGAGTAAGGAACGCTTTCAATCAGAGTGGACAGGC 
CTTGCAATTTTCCTAGCTCCTCAGCCTAACTATAAGCCTCATAAAGGTGAAAAAAATGG 
TTTGTCTAATTTCTTCCCGTTGATCTTTAAGCAGAAAGCTTTGATGACTTATATTATCA 
TAGCTAGCTTGATTGTGACGCTCATTGATATTGTCGGATCATACTATCTCCAAGGAATA 
TTGGACGAGTACATTCCTGATCAGCTGATTTCAACTTTAGGAATGATTACGATTGGTCT 
GATAATAACCTATATTATCCAGCAGGTCATGGCTTTTGCAAAAGAATACCTCTTGGCCG 
TACTCAGTTTGCGTTTAGTCATTGATGTTATCCTGTCTTATATCAAACATATTTTTACG 
CTTCCTATGTCTTTCTTTGCGACAAGGCGAACAGGAGAAATCACGTCTCGTTTTACAGA 
TGCCAATCAGATTATTGATGCTGTAGCGTCAACCATCTTTTCAATCTTTTTAGATATGA 
CTATGGTAATTTTGGTTGGTGGGGTTTTGTTGGCGCAAAACAATAACCTTTTCTTTCTA 
ACCTTGCTCTCCATTCCGATTTATGCCATCATTATTTTTGCTTTCTTGAAACCCTTTGA 
GAAAATGAATCACGAAGTGATGGAAAGCAATGCTGTGGTAAGTTCTTCTATCATTGAAG 
ATATCAATGGGATGGAAACCATTAAATCACTCACAAGTGAGTCCGCTCGTTATCAAAAC 
ATTGATAGTGAATTTGTTGATTATTTGGAGAAAAACTTTAAGCTACACAAGTATAGTGC 
CATTCAAACCGCATTAAAAAGCGGTGCTAAGCTTATCCTCAATGTTGTCATTCTCTGGT 
ATGGCTCTCGTCTAGTTATGGATAATAAAATCTCAGTTGGTCAGCTTATCACCTTTAAT 
GCTTTGCTGTCTTATTTCTCAAATCCAATTGAAAATATTATCAATCTGCAATCCAAACT 
GCAGTCAGCTCGCGTTGGCAATACACGTCTTAATGAGGTCTATCTTGTCGAATCTGAAT 
TTGAAAAAGACGGCGATTTATCAGAAAATAGCTTTTTAGATGGTGATATTTCGTTTGAA 
AATCTTTCTTATAAATATGGATTTGGGCGAGATACCTTATCAGATATTAATTTATCAAT 
CAAAAAAGGCTCCAAGGTCAGTCTAGTTGGAGCCAGTGGTTCTGGTAAAACAACTTTGG 
CTAAACTGATTGTCAATTTCTACGAGCCTAACAAGGGGATTGTTCGAATCAATGGCAAT 
GATTTAAAAGTTATTGATAAGACAGCTTTGCGGCGGCATATTAGCTATTTGCCGCAACA 
GGCCTATGTTTTTAGTGGCTCTATTATGGATAATCTCGTTTTAGGAGCTAAAGAAGGAA 
CGAGTCAGGAAGACATTATTCGTGCTTGTGAAATTGCTGAAATCCGCTCGGACATTGAA 
CAAATGCCTCAGGGCTATCAGACAGAGTTATCAGATGGTGCCGGTATTTCTGGCGGTCA 
AAAACAGCGGATTGCTTTAGCTAGGGCCTTATTAACACAGGCACCGGTTTTGATTCTGG 
ATGAAGCCACCAGCAGTCTTGATATTTTGACAGAAAAGAAAATTATCAGCAATCTCTTA 
CAGATGACGGAGAAAACAATAATTTTTGTTGCCCACCGCTTAAGCATTTCACAGCGTAC 
TGACGAAGTCATTGTCATGGATCAGGGAAAAATTGTTGAACAAGGCACTCATAAGGAAC 
TTTTAGCTAAGCAAGGTTTCTATTATAACCTGTTTAAT 
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Figure 1 1 (cont'd) 
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B. 

MKQVIYWLIVIAVNILLEIIKRVTKRGGTVSSSNPLPDGQSKLFWRRHYKLVPQIDTR 
DCGPAVLASVAKHYGSNYS I AYLRELSKTNKQGTTALGI VEAAKKLGFETRS I KADMTL 
FDYNDLTYPFIVHVI KGKRLQHYYWYGSQNNQLI IGDPDPSVKVTRMSKERFQSEWTG 
LAIFLAPQPNYKPHKGEKNGLSNFFPLIFKQKALMTYIIIASLIVTLIDIVGSYYLQGI _ 
LDEYIPDQLISTLGMITIGLIITYIIQQVMAFAKEYLLAVLSLRLVIDVILSYIKHIFT 
LPMSFFATRRTGEITSRFTDANQI IDAVASTIFSI FLDMTMVILVGGVLLAQNNNLFFL 
TLLS I PI YAI I I FAFLKPFEKMNHEVMESNAWSSS I IEDINGMETI KSLTSESARYQN 
IDSEFVDYLEKNFKLHKYSAIQTALKSGAKLILNWILWYGSRLVMDNKISVGQLITFN 
ALLS YFSNPIENI I NLQ SKLQS ARVANTRLNE VYLVE S E FE KDGDLS ENS FLDGD I S FE 
NLSYKYGFGRDTLSDINLSIKKGSKVSLVGASGSGKTTLAKLIVNFYEPNKGIVRINGN 
DLKVIDKTALRRHI SYLPQQAYVFSGSIMDNLVLGAKEGTSQEDI IRACEIAEIRSDIE 
QMPQGYQTELSDGAGI SGGQKQRI ALARALLTQAPVLI LDEATS SLD ILTEKKI I SNLL 
QMTEKTI I FVAHRLS I SQRTDEVI VMDQGKI VEQGTHKELLAKQGFYYNLFN 

c. 

ATGGATCCTAAATTTTTACAAAGTGCAGAATTTTATAGGAGACGCTATCATAATTTTGC 
GACACTATTAATTGTTCCTTTGGTCTGCTTGATTATCTTCTTGGTCATATTCCTTTGTT 
TTGCTAAAAAAGAAATTACAGTGATTTCTACTGGTGAAGTTGCACCAACAAAGGTTGTA 
GATGTTATCCAATCTTACAGTGACAGTTCAATCATTAAAAATAATTTAGATAATAATGC 
AGCTGTTGAGAAGGGAGACGTTTTAATTGAATATTCAGAAAATGCCAGTCCAAACCGTC 
AGACTGAACAAAAGAATATTATAAAAGAAAGACAAAAACGAGAAGAGAAGGAAAAGAAA 
AAACACCAAAAGAGCAAGAAAAAGAAGAAGTCTAAGAGCAAGAAAGCTTCCAAAGATAA 
GAAAAAGAAATCGAAAGACAAGGAAAGCAGCTCTGACGATGAAAATGAGACAAAAAAGG 
TTTCGATTTTTGCTTCAGAAGATGGTATTATTCATACCAATCCCAAATATGATGGTGCC 
AATATTATTCCGAAGCAAACCGAGATTGCTCAAATCTATCCTGATATTCAAAAAACAAG 
AAAAGTGTTAATCACCTATTATGGTTCTTCTGATGATGTTGTTTCTATGAAAAAGGGGC 
AAACCGCTCGTCTTTCCTTGGAAAAAAAGGGAAATGACAAGGTTGTTATTGAAGGAAAA 
ATTAACAATGTCGCTTCATCAGCAACTACTACTAAAAAAGGAAATCTCTTTAAGGTTAC 
TGCCAAAGTAAAGGTTTCTAAGAAAAATAGCAAACTCATCAAGTATGGTATGACAGGCA 
AGACAGTCACTGTCATTGATAAAAAGACTTATTTTGATTATTTCAAAGATAAATTACTG 
CATAAAATGGATAAT 

D. 

MDPKFLQSAEFYRRRYHNFATLLI VPLVCLI I FLVI FLCFAKKE I TVI STGEVAPTKW 
DVIQSYSDSSIIKNNLDNNAAVEKGDVLIEYSENASPNRQTEQKNIIKERQKREEKEKK 
KHQ KS KKKKKS KS KKAS KDKKKKS KDKES S SDDENETKKVS I FAS EDG 1 1 HTNP KYDGA 
Nil PKQTE I AQ I YPD I QKTRKVL I TYYAS SDDWSMKKGQTARLSLEKKGNDKWI EGK 
INNVASSATTTKKGNLFKVTAKYKVSKKNSKLIKYGMTGKTVTVIDKKTYFDYFKDKLL 

HKMDN 



4 
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Figure 12 



